a new oscillation criterion for a half-linear second-order neutral dynamic equation
Introduction
This work is concerned with the oscillatory behavior of solutions to a second-order halflinear neutral delay dynamic equation
r(t) x(t) + p(t)x(t
on a time scale T, where t ∈ [t  , ∞) T := [t  , ∞) ∩ T. In what follows, we assume that γ ≥  is a quotient of odd positive integers, τ ≥ , δ ≥ , t -τ : T → T, t -δ : T → T, r, p, and q are real-valued rd-continuous functions defined on T such that r(t) > ,
 ≤ p(t) ≤ p  < ∞, and q(t) >  for t ∈ [t  , ∞) T . By a solution of (.) we mean a nontrivial real-valued function x which has the properties x(t) + p(t)x(t -τ ) ∈ C  rd [t x , ∞) T and r(t)((x(t) + p(t)x(t -τ )) )
γ ∈ C  rd [t x , ∞) T , t x ∈ [t  , ∞) T and satisfying (.) for all t ∈ [t x , ∞) T . Our attention is restricted to those solutions of (.) which exist on some half-line [t x , ∞) T and satisfy sup{|x(t)| : t ∈ [t  , ∞) T } >  for any t  ∈ [t x , ∞) T . A solution x of (.) is said to be oscillatory if it is neither eventually positive nor eventually negative; otherwise, it is called nonoscillatory. Equation (.) is said to be oscillatory if all its solutions are oscillatory.
The theory of time scales, which has recently received a lot of attention, was introduced by Hilger in order to unify continuous and discrete analysis (see Hilger [] In recent years, there has been much research activity concerning the oscillatory and nonoscillatory behavior of solutions to various classes of differential, difference, and dynamic equations. We refer the reader to [-] and the references therein. If T = R, then
a f (t) dt, and equation (.) becomes a secondorder neutral delay differential equation
, and equation (.) reduces to a second-order neutral delay difference equation
In what follows, we present some background details that motivate the contents of this note. 
The purpose of this paper is to obtain a new sufficient condition for oscillation of (.). The result obtained is essentially new for equations (.)-(.). This paper is organized as follows. In Section , we use the Riccati transformation technique to prove the main results. In Section , we apply our criterion in equations (.)-(.) to establish some new oscillation criteria.
Oscillation results
To prove the main results, we use the formula
which is a simple consequence of Keller's chain rule (see [, Theorem .]). We also need the following lemma.
In what follows, all functional inequalities are assumed to be satisfied for all sufficiently large t.
where
.
Then equation (.) is oscillatory.
Proof Suppose to the contrary that (.) has a nonoscillatory solution x. Without loss of generality, we may assume that there exists
Then z(t) >  and
γ is of one sign. On the other hand, we have by (.) and [,
Thus, we get by (.) that
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Integrating the latter inequality from t  to t, we have
which contradicts (.). Assume now that z < . Define a Riccati substitution
Then ω(t) < . Noticing that r(z ) γ is decreasing, we have
Dividing the latter inequality by (r(s)) /γ and integrating the resulting inequality from t to l, we get
Note that lim l→∞ z(l) ≥ . Letting l → ∞ in the above inequality, we obtain  ≤ z(t) + (r(t)) /γ z (t)f (t), which implies that
Then we have by (.) that
Similarly, we define another Riccati transformation
and so u(t) ≥ ω(t). From (.), we have
Differentiating (.), we get
By virtue of (.), we obtain
Using (.) in (.), we have
By (.) and the latter inequality, we find
From (.), (.), and the fact that r(t)(
Thus, by (.) and (.), we have
Using z(t -δ) ≥ z(σ (t)) and (.) yields
Multiplying the latter inequality by f γ (σ (t)) and integrating the resulting inequality on
Therefore, (.) implies that
due to (.) and (.), which contradicts (.). The proof is complete.
Remark . Theorem . complements the results obtained in [] since it can be applied in the case where γ > .
Applications
Due to Theorem ., we present the following results for oscillation of equations (.)-(.).
Corollary . Assume T = R and let
where Q is defined as in Theorem . and
Then equation (.) oscillates.
Corollary . Assume T = Z and let
. Remark . It would be of interest to find another method to study the equation
r(t) x(t) + p(t)x τ (t)
γ + q(t) x δ(t) γ - x δ(t) = , where p(t) <  or p(t) > .
